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Over the past decade, the importance of non-coding RNAs such as microRNAs has been established in numerous processes that drive human pathogenesis. These crucial molecular regulators modulate networks of target gene transcripts that orchestrate cellular phenotypes such as cell survival, differentiation, proliferation, and metabolism among others and then affect cardiopulmonary vascular disease conditions. Many of these same pathophenotypes figure prominently in the complex pathogenesis of pulmonary hypertension (PH). Clinically, PH is defined by elevated pulmonary arterial pressures, affects the delivery of blood and oxygen to the body, and can progress to heart failure, multiple organ system failure, and death. It is an enigmatic vascular disorder characterized by a histological panvasculopathy and driven by disparate upstream triggers such as hypoxia, inflammation, and bone morphogenetic protein signaling. Yet, the importance of just a few microRNAs in PH has been recognized, and our understanding of the integrative functions of these molecules in this disease is limited. By harnessing the atlases of human molecular data that are now available, we have used computational "network-based" analyses to make predictions regarding the disease-specific actions of microRNAs that have not been possible to this point. We have validated these computational predictions in laboratory-based experimentation in mice and humans, thus defining crucial pathogenic actions of specific microRNAs in PH. Combining systems biology with traditional experimental approaches should not only further reveal the spectrum of molecular pathways that cause PH but also offer novel and much needed diagnostic and therapeutic strategies. Moreover, we envision that such a network-based discovery method could also be applied to a wide range of cardiovascular diseases in the future, where the complex molecular dynamics of disease susceptibility are still poorly defined.


